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(54) Methods and apparatus to recognize surgical apparatus

(57) The present invention relates to method and

apparatus to detect or identify surgical instruments. One

apparatus includes apparatus to detect a surgical appa-

ratus comprising a receptacle assembly configured to

receive a plug assembly of the surgical apparatus. At

least one switching device is coupled to the receptacle

assembly. Circuitry is responsive to the switching device

to detect the state of the switching device. One method

in accordance with the present invention comprising the

steps of sensing the condition of a switch and inserting

a connector of an ultrasonic surgical instrument into a

connector of a generator unit. The method also includes

the steps of sensing the condition of a switch after the

connector is inserted and determining whether to pro-

vide power to the ultrasonic surgical apparatus.
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Description

TECHNICAL FIELD

[0001] The present invention relates generally to de-

tection apparatus, and more particularly to detection ap-

paratus to detect or recognize surgical apparatus con-

nected to a power supply unit.

BACKGROUND OF THE INVENTION

[0002] Ultrasonic surgical instruments have been de-

veloped to perform various surgical procedures and op-

erations, such as cutting and coagulation tissues. For

example, U.S. Patent Nos. 5,263,957 and 5,324,299,

hereby incorporated by reference, disclose ultrasonic

surgical scalpels, and U.S. Patent No. 5,449,370, here-

by incorporated by reference, describes an ultrasonic

trocar apparatus. Ultrasonic instruments have also been

developed to perform various endoscopic and laparo-

scopic procedures. For instance, U.S. Patent No.

5,322,055, hereby incorporated by reference, discloses

an ultrasonic ciamp coagulator apparatus for laparo-

scopic and endoscopic use.

[0003] Each of these ultrasonic surgical instruments

usually has a handpiece assembly and surgical attach-

ment or accessory. The handpiece assembly typically

carries an ultrasonic transducer to convert electric en-

ergy into mechanical motion. The transducer of the sur-

gical instruments is usually energized with electrical sig-

nals from an ultrasonic generator unit.

[0004] The generator unit provides power to energize

the transducer of the handpiece assembly at a certain

frequency. The power from the generator unit is usually

transmitted though a cable assembly to the handpiece

assembly. The cable assembly typically includes a male

plug that can be removably attached to a female recep-

tacle on a front panel of the generator unit.

[0005] The generator unit can be utilized to provide

power to a number of different ultrasonic handpiece as-

semblies. However, the generator unit usually cannot

recognize" or "identify" the handpiece assembly that is

attached to the generator unit to change the power re-

quirements for a particular handpiece assembly, or to

prevent undesirable or unsuitable handpiece assem-

blies from being utilized with the generator unit.

SUMMARY OF THE INVENTION

[0006] In view of the above, the present invention pro-

vides apparatus and methods to recognize and/or iden-

tify (that is, identify the compatibility and characteristic

of) various types of surgical devices, such as handpiece

assemblies and drive units. The apparatus of the

present invention can be easily installed or incorporated

into existing or new surgical devices and generator

units, and are relatively inexpensive.

[0007] The apparatus and methods provide detection

2

apparatus to recognize when a surgical device is at-

tached to the generator unit or power supply unit. Once

the detection apparatus identifies the surgical device,

the generator unit can provide power to energize the

5 surgical device. The power can also be altered, set, and/

or adjusted to meet various requirements of the surgical

device. The detection apparatus can further allow the

generator unit to lock-out undesirable or unsuitable sur-

gical devices and can notify the user that the surgical

10 devices cannot be operated with the generator unit.

[0008] One apparatus in accordance with the present

invention includes apparatus to detect a surgical appa-

ratus comprising a receptacle assembly configured to

receive a plug assembly of the surgical apparatus. At

*5 least one switching device is coupled to the receptacle

assembly. Circuitry is responsive to the switching device

to detect the state of the switching device.

[0009] One method in accordance with the present in-

vention comprises the steps of sensing the condition of

20 a switch, and inserting a connector of an ultrasonic sur-

gical instrument into a connector of a generator unit. The

method also includes the steps of sensing the condition

of a switch after the connector is inserted, and determin-

ing whether to provide power to the ultrasonic surgical

25 apparatus.

[0010] The invention, together with attendant features

and advantages, will best be understood by reference

to the following detailed description of the preferred em-

bodiments of the invention, taken in conjunction with the

30 accompanying drawings. It is to be understood that both

the foregoing general description and the following de-

tailed description are exemplary and explanatory and

are intended to provide further explanation of the inven-

tion as claimed.

35

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

40 FIG. 1 is an elevational view of an ultrasonic surgi-

cal system;

FIG. 2 is a perspective view of a receptacle assem-

bly and a plug assembly of the surgical system of

FIG. 1 in accordance with the present invention;

45 FIG . 3 is a side view of the receptacle assembly and

the plug assembly of FIG. 2;

FIG. 4 is a side view of the plug assembly inserted

into the receptacle assembly ofFIG. 2;

FIG. 5 is a schematic diagram of circuitry of the sur-

50 gical system of FIG. 1

;

FIG. 6 is schematic diagram of alternative circuitry

of the surgical system of FIG. 1

;

FIG. 7 is a schematic diagram of a control system

of the surgical system of FIG. 1

;

55 FIG. 8 is a perspective view of another receptacle

assembly and plug assembly of a surgical system

in accordance with the present invention;

FIG. 9 is a perspective view of another receptacle
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assembly and plug assembly of a surgical system

in accordance with the present invention;

FIG. 10 is a perspective view of another receptacle

assembly and plug assembly of a surgical system

in accordance with the present invention;

FIG. 11 is a perspective view of another receptacle

assembly and plug assembly of a surgical system

in accordance with the present invention; and

FIG. 12 is a perspective view of a handpiece as-

sembly and a blade and adaptor assembly of a sur-

gical system in accordance with the present inven-

tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0012] While the present invention is susceptible of

embodiments in various forms, there is shown in the

drawings and will hereinafter be described a presently

preferred embodiment, with the understanding that the

present disclosure is to be considered as an exemplifi-

cation of the invention, and is not intended to limit the

invention to the specific embodiment illustrated.

[001 3] The present invention is particularly directed to

methods and apparatus to detect a handpiece assembly

or a surgical apparatus connected to a power supply unit

or generator unit. When the system detects the hand-

piece assembly, the system can provide power to the

handpiece assembly. The system may also recognize

or identify the type or model of the handpiece assembly

and can alter, set, and/or adjust various parameters,

functions, and outputs to meet the requirements of the

handpiece assembly. The system can further lockout

undesirable handpiece assemblies and notify the user

that the handpiece assemblies cannot be operated with

the system.

[0014] Referring now to the drawings, and more par-

ticular to FIG. 1 , a presently preferred embodiment of a

surgical system, generally designated 100, is illustrated.

The surgical system 100 preferably includes a hand-

piece assembly or an ultrasonic surgical drive unit 110,

a surgical instrument or accessory, a power supply unit

or generator unit, and detection apparatus. The detec-

tion apparatus, as further described below, is employed

to detect or recognize the handpiece assembly when

connected to the generator unit.

[0015] The handpiece assembly 110 of the surgical

system preferably includes a housing 112 adapted to

isolate the operator from a drive member (not shown),

such as, for example, a transducer assembly, a motor,

a power oscillator, or the like. The drive member is pref-

erably carried by the handpiece assembly 1 1 0 to convert

electrical energy from the generator unit into mechanical

motion to energize or vibrate an end effector 11 4 for cut-

ting, cauterizing, and/or coagulation of tissues. It is also

contemplated that the drive member may be a laser

source, a power supply for electro-cauterization, or any

other similar device.

[001 6] The distal end 11 6 of the handpiece assembly

110 preferably receives and is fitted to the proximal end

118 of the surgical instrument 120 by insertion of the

handpiece assembly 110 into the housing 119 of the sur-

s gical instrument 120. The handpiece assembly 110 is

configured to receive a variety of surgical instruments

to perform various procedures and operations (i.e.,

clamp coagulation devices, surgical scalpels, trocars,

etc. ). The surgical instrument 1 20 is preferably attached

10 to and removed from the handpiece assembly 1 1 0 as a

unit. The surgical instrument 120 can be configured for

disposal after a single use, or for reuse, including limited

reuse, and can be any suitable surgical device.

[0017] The generator unit 1 30 of the surgical system

is 100 sends electrical signals through a cable assembly

140 to activate or energize the drive member of the

handpiece assembly 110. The cable assembly 140 is

preferably fixedly attached to the handpiece assembly

1 1 0 at one end and has a connector or a plug assembly

142 at the other end. The cable assembly 140 contains

at least one pair of electrical conductors to carry electri-

cal signals from the generator unit 1 30 to the drive mem-
ber of the handpiece assembly 1 1 0. The cable assembly

140 is preferably a shielded cable, and may comprise a

coaxial cable or any other suitable type of cable.

[0018] Referring now to FIGS. 2 and 3, the plug as-

sembly 142 of the cable assembly 140 is preferably a

male plug assembly 144 that can be inserted into a re-

ceptacle assembly or connector of the generator unit

130, as further described below. It is contemplated that

the plug assembly 142 may be any suitable device that

can be connected to the generator unit 130. The plug

assembly 142 preferably includes a key connector 146

to fit with a key slot 1 48 of the receptacle assembly. The

key connector 146 and key slot 148 properly align and

hold the plug assembly 142 in a fixed or predetermined

position with respect to the receptacle assembly as

shown in FIG. 4.

[0019] As shown in FIGS. 2 and 3, one or more actu-

ating devices 160 (four being shown) are attached or

coupled to the plug assembly 142. The actuating devic-

es 1 60 are preferably permanent magnets. It is contem-

plated that the actuating devices 160 can be any suita-

ble device, such as, for example, electro-magnets, to

activate a sensor or switch. The actuating devices 160

are positioned on the outer circumference of the plug

assembly 1 42 and are arranged in a predetermined pat-

tern or position on the plug assembly 142. It will be rec-

ognized that the actuating devices 160 can be arranged

in various patterns depending upon the type of hand-

piece assembly 110. It is also contemplated that any

suitable number (i.e., one or more) of actuating devices

may be arranged on the plug assembly 142 in any suit-

able pattern.

[0020] When the handpiece assembly 1 1 0 of the sur-

gical system 1 00 is connected to the generator unit 1 30,

the handpiece assembly 110 can be recognized or de-

tected by the system 100. Once the handpiece assem-
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bly 110 is recognized, the generator unit 130 can then

provide the suitable power to the handpiece assembly

110. However, undesirable or unsuitable handpiece as-

semblies can be locked-out or otherwise prevented from

being used with the generator unit 130. When the sys-

tem does not recognize the handpiece assembly 110 or

determines that the handpiece assembly 110 is unde-

sirable, the system 100 may activate an indicator device

(i.e. , a light emitting diode (LED) or an alarm) and/or may

provide information to indicate that the handpiece as-

sembly 110 cannot be used with the generator unit 130.

[0021] The generator unit 130 preferably includes a

housing 170, a control system integral with the genera-

tor, a power switch 172, a triggering mechanism 174,

the receptacle assembly 176, and an output device 177.

The generator unit 130 also has a power line 178 for

insertion in an electro-surgical unit or a conventional

electrical outlet. It is contemplated that the generator

unit 1 30 can also be powered by a direct current (DC)

source, such as a battery.

[0022] The housing 1 70 of the generator unit 1 30 pref-

erably has a rectangular configuration and is construct-

ed from polymeric and metallic materials. As those

skilled in the art will recognize, the size and shape of

the housing 170 may be any suitable size and configu-

ration, and the housing 170 may be made from a variety

of materials without departing from the spirit and scope

of the invention.

[0023] The power switch 172 and triggering mecha-

nism 1 74 of the generator unit 1 30 are preferably mount-

ed to the front panel of the housing 170. The power

switch 172 controls the electrical power provided to the

generator unit 130, and the triggering mechanism 174

of the generator unit 130 allows a user to activate the

generator unit 1 30 so that electrical energy may be con-

tinuously supplied to the drive member of the handpiece

assembly 110. The triggering mechanism 174 prefera-

bly comprises a foot activating switch that is detachably

coupled or attached to the generator unit 1 30 by a cable

or cord 179.

[0024] Alternatively, the triggering mechanism 174

can be configured as a hand switch incorporated into

the handpiece assembly 11 0 to allow the generator unit

1 30 to be activated by the user When the generator unit

1 30 is activated via the triggering mechanism 1 74, elec-

trical energy is applied by the generator unit 1 30 to the

drive member of the handpiece assembly 110.

[0025] The output device 177 of the generator unit

1 30 is also preferably mounted to the front panel of the

housing 1 70. The output device 1 77 is preferably a liquid

crystal display to provide various information to the user,

but can be any suitable device. The output device 177

is preferably linked or coupled to the control system of

the generator unit 130 as further described below.

[0026] As shown in FIG. 1, the receptacle assembly

176 of the generator unit 130 is mounted to the front

panel of the housing 170. The receptacle assembly 176

preferably has a cavity 182, such as a socket, to receive

6

the plug assembly 1 42. The receptacle assembly 1 76 is

preferably a female receptacle assembly. It will be rec-

ognized that the receptacle assembly 1 76 may be any

suitable connector.

s [0027] As shown in FIGS. 2 and 3, one or more sen-

sors or switches 190 (four being shown) are coupled to

the receptacle assembly 176. The switches 190 are

preferably magnetically operated switches or reed

switches that are designed to change states when a

10 magnetic field is applied to the switches 190. The reed

switches preferably include a pair of flexible reed con-

tacts which are fabricated from electrically conductive

material. It is contemplated that the switches 1 90 may

be any suitable proximity switch (i.e., a hall effect switch,

f5 a light emitting diode, a photo-detector, etc.), any suita-

ble mechanical switch (i.e., a micro-switch, a mem-
brane switch, etc.) or any other suitable sensor or

switch.

[0028] The switches 1 90 are preferably mounted to

20 the outer circumference of the receptacle assembly 1 76

in a predetermined pattern or position. The switches 1 90

can change states or conditions upon the presence or

absence of the actuating devices 1 60. The switches 1 90

are electrically connected to wires or conductors 1 92

25 and 1 94. The conductors extend from the switches to

the control system of the generator unit 130 as further

described below

[0029] When the plug assembly 142 is inserted into

the receptacle assembly 1 76 of the generator unit 1 30,

30 the actuating devices 1 60 of the plug assembly 1 42 are

brought into close proximity to one or more of the switch-

es 1 90 to change the switches 1 90 from a first condition

or state (i.e., a closed circuit) to a second condition or

state (i.e., an open circuit). Preferably, the switches 190

35 open to form an opened circuit between the control sys-

tem of the generator unit 1 30 and the drive member of

the handpiece assembly 110 as shown in FIG. 5. When
the plug assembly 142 is removed from the receptacle

assembly 176, the switches 190 close forming a closed

40 circuit. It will be recognized that the switches 190 may
be normally opened switches so that when the plug as-

sembly 142 is inserted into the receptacle assembly

176, the switches 190 close to allow energy from the

generator unit 1 30 to be provided to the drive member
45 of the handpiece assembly 110 as shown in FIG. 6.

Thus, when the plug assembly 142 is removed from the

receptacle assembly 176, the switches 190 open. It will

also be recognized that the switches are preferably ar-

ranged in parallel.

so [0030] Referring now to FIG. 7, a schematic diagram

of the control system 200 of the generator unit 130 is

illustrated. The control system 200 preferably includes

a control unit 210 to sense or detect the state of the

switches. The control unit 21 0 preferably includes a con-

55 trailer 212 having an input port or decoder 214. An ex-

emplary control system of a generator unit 130 is dis-

closed in U.S. Patent No. 5,026,387, which is herein in-

corporated by reference.

EP 0 947 167 A1
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[0031] The decoder 214 preferably detects the state

of the switches and provides output signals to the control

unit over lines or bus 21 5. Although a four bit binary de-

coder is illustrated, it will be recognized that the decoder

device may have any suitable number of inputs and out-

puts (i.e. one or more).

[0032] Each of the inputs of the decoder 21 4 are pref-

erably electrically connected to contact 218 of the

switches 1 90 and are also connected to a high level volt-

age (i.e., + 5 volts) through a resistor 216. The contact

220 of the switches 190 are connected to ground. The

inputs of the decoder 21 4 are preferably electrically con-

nected with the switches 190 in parallel. It is also con-

templated that the decoder 214 may be a discrete com-

ponent. The control unit 210 can continuously monitor

or scan the outputs of the decoder 21 4 in any combina-

tion at a preselected frequency and duration to sense

or determine the state or condition of the switches 1 90.

[0033] The state of the switches 1 90 can be used to

detect that a handpiece assembly 110 is connected to

the generator unit 130. When the plug assembly 142 is

connected to the receptacle assembly 176, the control

unit 220 preferably detects if one or more switches 190

have closed. When the switches 1 90 are closed, the out-

puts of the decoder 21 4 will be low, and when the switch-

es 1 90 are opened, the outputs of the decoder 24 will

be high. Upon detection of one or more closed switches

190, the generator unit 130 can provide appropriate

power to the handpiece assembly 110. However, when

the appropriate switches 1 90 are not closed, the gener-

ator unit 1 30 will not provide power to the handpiece as-

sembly 110 and the generator unit 130 may display a

status message on the output device 1 77. The genera-

tor unit 130 may also activate an indicator device (i.e.,

an audio or visual device).

[0034] The control unit 210 may further decode the

switches 190 to determine or identify the type or model

of the handpiece assembly 110 or surgical instrument

1 50 connected to the generator unit 1 30 in order to set,

adjust, and/or alter signals and/or power provided to the

handpiece assembly 110. The particular combination of

high and low signals at the input of the decoder 214 will

indicate the type of handpiece assembly 110 being

used. For example, the coding of the decoder 214 could

be coded as 001 0 and corresponded to a particular type

handpiece assembly. Upon recognition of the hand-

piece assembly, the generator unit 1 30 can provide ap-

propriate power to the handpiece assembly 110.

[0035] Referring now to FIG. 8, another embodiment

of detection or identification apparatus of a surgical sys-

tem 300 is illustrated. The surgical system 300 in many

respects corresponds in construction and function to the

surgical system 100 of FIG. 1 except that one or more

mechanical switches 302 are located at predetermined

positions on the receptacle assembly 376 and one or

more protuberances 304 are located at predetermined

positions on the plug assembly. Components of the

present surgical system 300 which generally corre-

spond to those components of the surgical system 100

of FIG. 1 are designated by like-numerals in the three

hundred series.

[0036] The detection apparatus of the surgical system

s 300 can detect when the plug assembly 342 is attached

to the receptacle assembly 376 of the generator unit 330

to detect or recognize the type or model of the hand-

piece assembly 310. When the plug assembly 342 is

inserted into receptacle assembly 376, one or more pro-

10 tuberances 304 are brought into close proximity with of

one or more of the mechanical switches 302 to alter or

change the mechanical switches from a first condition

to a second condition. The change in condition of the

switches 302 is detected by the control system of the

is generator unit 330 to provide appropriate power to the

handpiece assembly 310 or to lock-out the handpiece

assembly 310 as described above.

[0037] Referring now to FIG. 9, another embodiment

of detection or identification apparatus of a surgical sys-

20 tern 400 is illustrated. The surgical system 400 in many

respects corresponds in construction and function to the

surgical system 100 of FIG. 100 except that one or more

membrane switches 402 are arranged at predetermined

positions on the receptacle assembly 476 and one or

25 more protuberances 404 are arranged at predetermined

positions on the plug assembly 442. Components of the

present surgical system 400 which generally corre-

spond to the components of the surgical system 100 of

FIG. 1 are designated by like-numbers in the four-hun-

30 dred series.

[0038] The detection apparatus of the surgical system

400 detects when the plug assembly 442 is attached to

the receptacle assembly 476 of the generator unit 430

to detect or identify the type or model of handpiece as-

35 sembly 410. When the plug assembly 442 is inserted

into receptacle assembly 476, one or more protuberanc-

es 404 are brought into close proximity with of one or

more of the membrane switches 402 to cause the pro-

tuberances 404 to momentarily or continuously alter or

40 change the membrane switch 402 from a first condition

to a second condition. The change in condition of the

switches 402 is detected by the control system of the

generator unit 430 to provide appropriate power to the

handpiece assembly 41 0 or to lock-out the handpiece

45 assembly 41 0 as described above.

[0039] As shown in Figure 10, a plurality of protuber-

ances 504 may be positioned axially along the plug as-

sembly 442 such that the membrane switches 502 of

the receptacle assembly 472 will alter conditions se-

50 quentially a predefined number of times corresponding

to the number of protuberances. This alteration of mem-
brane switch condition may be utilized by the control

system of the generator unit 1 30 to detect and/or identify

the handpiece assembly 110 of the surgical apparatus

55 connected to the generator unit 1 30.

[0040] Referring now to FIG. 11, another embodiment

of detection or identification apparatus of a surgical sys-

tem 600 is illustrated. The surgical system 600 in many

5
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respects corresponds in construction and function to the

surgical system 100 of FIG. 1 except that one or more

reed switches 602 are arranged at predetermined posi-

tions on the receptacle assembly and electromagnets

are arranged at predetermined positions on the plug as- $

sembly 642. Components of the present surgical system

600 which generally correspond to the components of

the surgical system 100 of FIG. I are designated by like-

numbers in the six-hundred series.

[0041] The detection apparatus of the surgical system

600 detects when the plug assembly 642 is attached to

the generator unit 630 to detect or recognize the type or

model of handpiece assembly 610. Energizing the elec-

tro-magnets 604, by power supplied from the generator

unit 630, creates a localized magnet field which can

change the condition of the reed switches 602 when the

plug assembly 642 is inserted into the receptacle as-

sembly 676. The change in condition of the switches 602

is detected by the control system of the generator unit

630 to provide appropriate power to the handpiece as-

sembly 610 or to lock-out the handpiece assembly 610.

Thus, if the magnets are provided in the intended con-

figuration in the plug assembly, the generator unit will

supply power to the transducer in the handpiece.

[0042] Referring to FIG. 1 2, therein is illustrated a fur-

ther embodiment of the present surgical system, desig-

nated 700. The surgical system 700 is configured to

identify or sense the type of surgical instrument 720

(which may comprise an ultrasonic blade and adaptor

assembly) which is connected to an associated hand-

piece 71 0. To this end, at least one actuating device 760

is provided on the surgical instrument 720 for coopera-

tion with at least one switch 790 provided on the hand-

piece assembly 710. In the illustrated embodiment, four

actuating devices 760, preferably each comprising a

permanent magnet, are provided for respective cooper-

ation with a like member of switches 790.

[0043] It is contemplated that the arrangement of ac-

tuating devices and switches illustrated in FIG. 12 can

be configured for cooperation with an arrangement of 40

actuating devices and switches, such as generally de-

scribed above, for the connection between the cable of

the surgical instrument and the associated generator

unit. By way of example, the connection between the

cable and the generator can be provided with both per- 45

manent magnets and electro-magnets (on the cable

connector). The permanent magnets cooperate with

suitable switches on the connector receptacle in the

generator to identify the handpiece assembly of the sys-

tem. The electromagnets are operatively coupled to the so

switches 790 at the distal end of the handpiece assem-

bly 710. The permanent magnets 760 on the blade and

adaptor assembly 720 function to cooperate with the

switches 790 when the blade assembly is joined to the

handpiece so that the electromagnets at the cable con- 55

nectorare energized. These electromagnets then close

additional reed switches in the connector receptacle in

the generator to identify the blade fitted to the handpiece

10

assembly.

[0044] The present invention provides methods and

apparatus to detect when a connector of a surgical in-

strument is connected or attached to a connector of a

generator or power supply unit and/or to identify or rec-

ognize the type of model of surgical instrument connect-

ed to the generator unit. After the surgical instrument is

connected to the generator unit, the surgical instrument

can be energized or can be prevent from being used

with the generator unit.

[0045] Although the present invention has been de-

scribed in detail by way of illustration and example, it

should be understood that a wide range of changes and

modifications can be made to the preferred embodi-

ments described above without departing in any way

from the scope and spirit of the invention. Thus, the de-

scribed embodiments are to be considered in all aspects

only as illustrative and not restrictive, and the scope of

the invention is, therefore, indicated by the appended

claims ratherthan the foregoing description. All changes

that come within the meaning and range of equivalency

of the claims are to be embraced within their scope.

Claims

1. An ultrasonic surgical system comprising:

a handpiece assembly;

a transducer disposed in the handpiece assem-

bly;

a cable assembly having a first end and a sec-

ond end, the second end coupled to the hand-

piece assembly;

a first connector coupled to the first end of the

cable assembly;

at least one actuating device coupled to the first

connector;

a generator to provide energy to energize the

transducer of the handpiece assembly, the gen-

erator having a second connector to receive the

first connector;

at least one switching device coupled to the

second connector; and

circuitry responsive to the switching device to

detect when the first connector is coupled to the

second connector.

2. The surgical system of claim 1 wherein the first con-

nector comprises a male plug assembly, and the

second connector comprises a female receptacle

assembly.

3. The surgical system of claim 1 wherein the at least

one switching device comprises one of a hall effect

switch, a light emitting diode, a photo-detector, a mi-

cro-switch, a reed switch, a membrane switch, and

a sensing device.
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4. The surgical system of claim 1 wherein the at least

one the actuating device comprises one of a per-

manent magnet and an electro-magnet.

5. The surgical system of claim 1 wherein the at least s

one switch opens to form an opened circuit when

the first connector is coupled to the second connec-

tor.

6. An apparatus to identify surgical apparatus com- io

prising:

a cable having a first end and a second end,

the second end coupled to the surgical appara-

tus; is

a plug assembly coupled to the first end of the

cable, the plug assembly having at least one

actuating device;

a receptacle assembly coupled to the first end

of the cable to mate with the plug assembly, the 20

receptacle assembly having at least one sens-

ing device to change states between a first

state and a second state when the receptacle

assembly mates with the plug assembly; and

circuitry to detect the state of the at least one 25

sensing device.

7. The apparatus of claim 6 wherein the at least one

sensor device comprises a switch.

30

8. The apparatus of claim 6 wherein the circuitry in-

cludes a microprocessor.

9. The apparatus of claim 6 wherein the first connector

comprises a male plug assembly, and the second 35

connect comprises a female receptacle assembly.

10. The apparatus of claim 6 wherein the at least one

switching device comprises one of a hall effect

switch, a light emitting diode, a photo-detector, ami- 40

cro-switch, a reed switch, a membrane switch, and

a sensing device.

45
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